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FURNISHING, INSTALLATION, AND TESTING

OF . '
EXPANSION TYPE CONCRETE ANCHORS ‘
1.0 SCOPE OF WORK ' |

. ’
The work includes the furnishing, installation,
inspection, testing, and documentation reguirements
of expansion type concrete anchors.

2.0 APPLICATIONS

ASME Section 1II Classes I, II, and III piping and
hanger critical shall be shown on the Piping Class
Summary Sheet. The pipe whip restraints shall be as
shown on design drawings.

2.1 Expansion anchors may be used for attaching
the following items as shown in Table 2.1.

2.2 Unless otherwise specified on the design
drawings or approved by project engineering,
expansion anchors shall be wedge or stud type.

2.3 ., Stud anchor and drop-in anchor substitution

2.3.1 When stud anchors and drop-in anchors
are substituted for each other, the
field engineer shall ensure that the
following reguirements are met.

a. The anchor which is being used
shall have the tension and shear
capacities at least as large as
the anchor which it is replacing.

b. The design load of the drop-in
anchors must be reduced by tne
amount indicated in Table 3.2 to
correspond to the same
center-to-center spacing (and
minimum edge distance) for the same
diameter stud anchor.

—————— . < —— - —— - ————— - -
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a) Expansion anchors shall not be used for
Class 1 piping over 2-1/2 inches in
diameter. ,

b) Expansion anchors shall not be used for
Class 1I piping over 8 inches in
diameter.

.

c) Expansién anchors shall not be used for - -
piping systems and awchor points as
listed in Appendix D. s

. —— . ———

(2) Expansion anchors chali not be used ior _
reciprocating eguipment. = 2= 0 cemeeces e

(3) Expansion anchors shall not be used to attach

Q items and piping to block walls. Use of - i,

expansion anchors on concrete filled block

walls shall be limited to supporting light. e gy
loads for non-Q electrical, mechanical,
architectural, or instrumentation

applications.

An& deviation from the use of expansion .. .. .

anchors described above must be approved by é

the project engineer/Contractor on a
case-by-case basis. Any conflict between this
specification and hanger detail drawings shall

be referrcd to the project engineer/Contractor ”[
for resolution.
3.0 MATERIALS ) -
3.1 Concrete expansion anchors shall be limited %o

the following types:

Phillips Wedge or Sleeve Anchor =
* Phillips Drill Co.
HBilti Kwik-Bolt Stud Anchor -
‘ Hilti Fastening Systems, Inc.
Molly Parabolt (Stud) Anchor -
USM Corporation, Construction Products Div.
Hilti-IIDI Drop-In Anchor (DI Drop-In Anchor) =
Hilti Fastening Systems, Inc.




as indicatcd in Table 2.1.
Phillips self-drilling series §,

Multiset drop in anchor series MS, or
Nondrilling anchors series J

Material certification is not required for these
anchors. ’ ZCS

3.3 Material Documentation Requirements

The manufacturer/Subcontractor shall submit a
certificate of compliance for the materials
used for the studs and nuts with each lot of
anchors stating that the anchors conform to
the reqguirements of the following materials:

AISI 11L41, Stud Material or
AISI 1144, Stud Material

A307, Nut Material or
A325, Nut Material

AISI 12L14 - HDI Drop-In Anchors | £\

Other types of concrete eispansion anchors may

be used, provided that sufficient data is

available to justify their use, subject to the
project engineer's/Contractor's approval. I 12§

4.0 INSTALLATION

Installation of the expansion concrete anchors shall -
be performed in accordance with the requirements of ZCS
Table 2.1. The installers shall be qualified to

perforr this work by the project field
engineer/Subcontractor.

4.1 Expansion anchors shall be installed in
concrete which has been in place for more than | ZQ;
28 days. Expansion anchors shall not be
installed in concrete block walls except as
noted in Table 2.1.

4.2 Holes for expansion bolts shall be drilled in
accordance with manufacturer's installation
recomucndations except as specified herein.

E>
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X. Jnlcss diamond core bits arce used, the bit
. shall be removed- upon meceting the rebar.

Diamond core bits shall be used to cut the
rebars and to drill the hole beyond the
reinforcing bar such that the whole wedge
portion of the anchor can be expanded behind
the rebar (sce Figure 2). The tolerances for
the drills shall be as recommended by the
expansion anchor manufacturer.

4.5 Expansion anchors which interfere with Zek
reinforcing steel shall be installed in
accordance with Appendix E.

4.6 After reaching the reguired depth, the
concrete dust shall be removed from the hole.

4.7 Expansion anchors shall be installed in
accordance with the manufacturer's
recommendations and as shown below.

4.8 Expansion anchors (except HDI drop-in anchors) A
shall be seated and e:panded by applying the
torque as determined by onsite testing (See
Table 4.1). A manually operated calibrated "
torque wrench or a power operated impact . ZS
torque wrench shall be used to measure the
torque.

4.9 Welding to expansion anchors shall not be
permitted. 3

4.10 The nut shall be fully engaged on the I 425
expansion bolt.

-
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TASLE 4.1

i

! .

}_ : (For wedge and stud type anchors)
i

{

i

kacker Torque at Test Torque Test Min. Turns i Min. Min. ¢
se=etet Iastallacion ZSS (Atter Installation) Load of nut Exbdet Spacin
Inches ft-1bas Fz. Lbs. Kins required Ioches Iaches
Thrcads not An torque
lubricated range
(1) X
1 1/4 s - 10 s 0.5 - 11/8 3
4 ! 3/3 25 - 35 20 1.0 - 1-5/8 "4
@ : 172 35 - 55 30 2.0 2 2-1/4 s
CE"'\ . 53 130 - 160 - 80 A 4.0 2 2-3/4 .
e £/3 130 - 150 80 4.0 2 4 .
- ] 374 260 - 270 135 6.0 3 3-1/4 1-1/2
= 3/ . 2¢0 - 270 135 6.0 3 5 7-1/2
o 7/8 275 = 325 165 7.0 3 4 9
( ~_~’ 7/3 275 - 325 165" 7.0 3
- 1 425 = 475 240 8.0 3
¥ ] 1 425 - 475 240 8.0 3

(1) These vzlues give a torque renge, vhich was arrive’ at by testing anchors for the different concrete
strecgihs uvsed on the job (for 1/2%, 5/8", 3/4", 7/8" and 1" cxpansion anchors only).

»
-

(2) 1If the vaxizun torque value 1s attained, the minimum nuxber of turns i{s not applicable.

S-1/2 9
4-1/2 10
6 10
(3) The viai=ua spacing and minlcum edge distance may be reduced upto 50T with prior approval of |
Project fpginecring.
(4) Use greater cinizun ezbedment length for installation, unless noted otherwise on the dutgi documents l A
or as gpproved by Project Engineering.
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6.0

incpected for correct installation. 1f{ incpection
revecals that an installed ancher does not conform to
the requirements cf Article 4.0, that anchor shall be
tested in accordance with Section 6.0, either
relocated as permitted by the design and the
requirements of this specification, or removed and
replaced by another anchor. Mislocated anchors may
be left in place provided that they do not interfere
with other work. Acceptability by testing of
mislocated anchors is not permitted.

TESTING
6.1 Testing Freguency

6.1.1 One out of each lot of 10 expansion
anchors installed for anchors other
than 3/8-inch and 1/4-inch diameter and
one cut of each lot of 20 expansion
anchors installed for anchors c¢f 3/8-
inch and 1/4-inch diameter, shall be
tested in accordance with the
requirements of Section 6.2. Test
J4nchors shall be selected at random so
that they are representative of the
group in which they are located and of
the installation conditions.

6.1.2 1f the test anchor satisfies the
acceptance criteria of Section 6.3, all
anchors o{ that lot shall be deemed
acceptable.

6.1.3 Should the test anchor fail to satisfy
: any one of the acceptance criteria,
three additional anchors of the same
lot shall be tested in accordance with
Section ©.2.

6.1.4 Should all of the additional test
anchors satisfy the acceptance
criteria, all remaining anchors in that
lot shall be deemed acceptable.

6.1.5 Should any of the additional test
anchors fail, all anchors in tlat lot
shall be tested.




installers. Hilti-lIDI drop-in anchors shall é\
be tested using the tensioner tecting method.
: Test anchors, selected in accordance with the
provisions of Section 6.1 above, shall be
tesicd by one or both of the following
mcthods: i

6.2.1 Torgue Testing Mecthod *

Test the installed expansion anchor

with a calibrated manually operated or

a power-operated impact torque wrench.

The anchor shall meet the acceptance 123
criteria of Section 6.3.

6.2.2 Tensioner Testing Method

Test the installed expansion anchor
with a tensioner. For expansion
anchors use the test loads shown in l@l
Table 4.1, and for drop-in anchors use
the test loads shown in Table 3.2 of
Appendix C. The testing equipment
shall be supported so that the load
will be distributed outside a circle
that has a minimum diameter of four (4)
times the minimum embedment of the
anchor.

6.3 Acceptance Critgria

An installed anchor shall be considered

acceptable if it meets the applicable testing 125
criteria of Table 4.1 or Table 3.2 of

Appendix C, and if during testing the concrete

did not break out, the anchor did not br=alk,

distort, or deform; and the anchor did not

slip excessively or become loose. The anchor

shall be termed "slip excessively" as follows:

6.3.1 Torque Testing Method
The nut will rotate with less than the
applicable test torque applied per ZQA
Table 4.1.

6.3.2 Tcrsicner Testing Method

The washer can be rotated by hand when
the load is fully applicd.

. - ——— ————— ————. Y p—— Wit
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as spccified. Damaged concrete must be repaired.

Ted Failure Due to Concrete Breakout

7.1.1 Replace the expansion anchor with the
embedment depth obtained beyond the
breakout depth.

7.1.2 Damaged concrete shall be repaired in
accordance with the reqguirements of
Article 17.0 of Specification 7220-C~-
231. Damaged concrete shall be chipped 125
to sound concrete prior to
reinstallatiocn of anchors. Concrete
shall be repaired after reinstallation
of anchor.

2.2 failure Due to Anchor Breakage, Slippage or
" woosening

1f the anchor breaks, distorts, or deforms, it
shall be replaced with another anchor, or the
hole shall be redrilled and a larger size
anchor installed, if the integrity of
surrounding concrete has not been disturbed.
I1f the anchor fails by slippage or loosening,
the anchor shall be retorgued and retested.

8.0 QUALITY ASSURANCE

B General

For items which regquire inspection, testing,

and documnentation as shown in Table 2.1, the l 12;
Subcontractor's/Contractor's quality assurance
practices shall be followed to ensure

compliance with the requirements of this
specification.

B3 Documentation
Requirements listed below shéll be documented. l ;£>
8.2.1 Test Inspection Record
Anchor test inspection records shall be
maintained. These records shall

contain, as a minimum, the followving
information:

W SO, S . e AL P e, e s B g Seds - SRS s -~ - - . - - - e



e. Test results
da. Inspector's name
e. Date of Test
8.2.2 Failed Anchor Report’
The following additional information
shall be required for test anchors
which failed: -

a. Exact location of failed anchor

b. Mode of failure and probable cause
: of failure Lt s

e. Repair steps taken
a. Inspector's name
e. Date of test

8.2.3 All documentation and records shall be
retained for inclusion in the quality
control files.

OTHER INFORMATION REQUIREMENTS

This section deals with information collection and is
not to be considered as a part of the Quality
Assurance program.
9.1 Summary .eport on tests shall be completed and
-submitted by Subcontractor monthly to the
project ergineer/Contractor. These reports
shall contain the following data:
9.1.1 Number of anéhors installed
9.1.2 Number of anchors tested
1
9.1.3 Number of failed anchors

9.1.4 Mode of failure and probable cause of
failure

10

SRR e R N e L e e e L MR W L R e S AR e S g e (O —— . !_’



9.2

I1f failure frequency of anchors is less than
0.5%. the summary report period may be
increased to 3 months subject to approval by

the project engineer/Contractor.

L ——————— - ——— - - —



FIGURE 1 - WHEN NO REBARS ARE EXCOUNTFRED

433

. a
L p

AVOID CRACKING OR CHIFFING

CUT REBAR - T 8oLy
SHALL HAVE SMOOTH °, *~ R
SURFACE e W2 GTH

FIGURLE 2 -~ W1t RERAR IS CUT

a) Bolt Fxpansion Wedpe Shall Not Al
Be Located lnside Rebar -
Alternative shall b detereined b) Use Special Order Long EBolts
by the Project Field Engiucer <) Ralsears Bole
A-1
R

. & ot R L S ot o s ke e ol .

- — . ————— -



QUALITY ASSURANCE REQUIREIMENTS
Q-LISTED EXPANSION TYr: CCNCRETE ANCEORS

1.0 The Seller/Subcontractor shall establish and maintain
an effective Quality Assurance Program which will
meet the applicable requirements of Srecification G-
23 to ensure that all materials and worikmanship
furnished hereunder conform to specifications.

2.0 The Buyer shall have free access , to all work and
shall have the authority to stop work or reject
shipment if the specification reguirements including
those for documentation, have not been fulfilled.

3.0 The Seller/Subcontractor shall furnish documentation
ir accordance with the specifications as summarized
ané directed by Form G-321-D. To ccmplete Form G-
321-D, the Seller/Subcontractor shall check in
Column 8 which documents are being transmitted and
shall sign Line 21. The Seller/Subcontracter shall
fill in Lines 1!' through 20 as applicable. Entries
such as N/A (noc applicable) and "See attached
sheets" are permissable. The completed G-321-D form
is then used for a cover sheet as directed on the
back of the form.

Attachments:
1. Form G-321-D, Engineering and Quality Verification

Document Requiremnts, Rev. 2 | z@;
2. Specification G-23, General Requirements for Supplier

Quality Assurance Programs, Rev. 5

3. Quality Assurance Program Element Data Sheet 1,

Rev. 1 ~ | ‘Zﬁk
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Jnformanonsl inizren ouly 12 Drosct e Apnng

V) - Qualiy Venheaion Docurments  They term compnises materal 105t repcris Neat treatment charts welding records NDE results, performarce test redgrry, o L.,
which demonitrate of cortfy €onlarmance 10 Ihe 122hMCH! §r (2120 10N regurements of INe procurement documents

10  ORAVWINGS 1E)

« 1.1 Outhine Dimensians, Services and Foundation/ ounting Detar's = Drawings prowiding external envelose including lugs. center hineis!, lacation and sire

for electocal cadie. toncut, tiwd, and other serwice Connechians, omernics, and detasls refated 19 fourZations and mountings
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40 INSTRUCTIONS (E)
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CLEANING AND COATING PROCEQURES 1R), AND VERIFICATIC': REPOATS (Vi — The procecures lor removal of ¢irt, grexse or orher surface
* contamination and includes agzication of croteitie €3 Verlication rezdris wecivse cenilgaticn of w.ud! esamination for surfacs preparaton, surtace
srofiie, Mmatera’s, etc., Pumicity 2000, 102073100t 2300 and COANEG 1N Caness dath 48 requirad Dy 1he Srocurement Socumenis. '

MEAT TREATVENT PROCEDURES (E), Ar. VERIFICATION REPORTS (V) « The Brocedures 3¢ gantrglling temperature. LMe 2t temperature as 2
function of Ihchress Turnace atmotohers, 239073 raie and mathed eic. Verllation reports aormaily inciuZe furnace cPans or milar reccrds whith iCennly
ond cemly the stemis) tinated, the omum o303, furnace atmosohere, ME a1 teMmaeeature, coohing rate, ¢1c. Vericanon date may BE i eiher narrative of
tdviar form. E

CERTIFIED MATERIAL PR PEATY REPOARTS V)

’

1.1 BTR (Cernfied Natenal Test Resors) = These repans wcluge oil chemical shynical. mechanical and slectnical groderty test 2013 regured Iy the
materal 1peclation and apohicadie tades. Ty w azplicatie 1o cement, concrete, Melals, cable oot materals, rebar, redar l;'-m etc. The contifipd
MTR ghatl incluce a statement of coniarmance that the matenal meets 1he 1pec ication reguirements. s

172 tmpact Test Data = Resutts of afl Charpy or drop werght wsts wchuding sprcimen conligucation, test fempecaiure and fracture cata

173 Fernite Data — Report of the fernite percentage for stasnless sieel materials used, inc'uding castings & welding Liler metals a5 deponites.

1274 Materal Cernificate of Compliance = Verification document which certifies conformance 1o the requirements of the agphicable matersal soecdication
125  Electrcal Progerty Resorts = Rezort of elecincal characterstics, ¢.5., duelectng, impedance, resstance, flame test, corona, #tc. '

COUF COLPLIANCE (V] = Verdying documents (such as dasa Forms U-1, N2, State, e1c], whizh are pregared by the manuiaciorer or wstalier ang cerulbied
by "¢ Nuthorized Coce inspector,

UT  ULTRASOHIC EXA'INATION PRCCEDURES (E), afD VERIFICATION REPORTS (V) — Merhad of detection and examnation results of sresence
and certann characterstics of ducannnuities 388 Ziunons i materials By the use of Righ frequency acoustic energy.

AT . RAQIOGRAPHIC EXALMINATION PAQCEQURES (E), AND VERIFICATION REPOATS (V) = Method of cerection ang examina :on resuits of
Dresence and cartan characiersiics of Sucontinuilies ang INciusions i Mmaterals Oy tray or gamma-ray expcture of l"MW!DMt film

BT MAGNETIC PARTICLE EXAMINATION PACCIQURES (E), AND V" ™IFICATION REPORTS (V] = Method of detection and examinatian results of
surtace lor near “urlace) guconunuities in magnenc materals By €isidrnon of o “gled magnenc hield. .

PT  LIOUID PENETRANT EXAMINATION PROCEDQUFRES (E), AND VE™ FICATION REPORTS (V) = Method of detection and sxamingtion results o
WA GiINHNUILES 0 Matenals Sy 45202200 of 3 penRIraling Luid 1N COMUNTHON with suriatie developing techniques

EOOY CURRENT EXAINATION PROCEDURES (E), AND VERIFICATION lvons (V) = tethod lor detection and examinaton results of
Gigontinuities i matenial 3y 5100500 of an appied m.ngmgagm 'nﬂd )

. .
PRESSURE TEST - HYDRD, AR LEAK, BUBBLE OR VACUUM TEST PROCEDURE (E), AND VERIFICATION AEPURTS (V) = Metrod for evaivanng
e structutal end mechancal a0eguacy or ategnity by apghicanon of Sillerennal pressures, anc repart of the test results .

INSPECTION PROCEOQURE [E), ANO VERIFICATION REPQATS (Vi = Organued grocess toflowed Koo Jhe purpase of determining that spesfizd
*egusemens (Cimens.ons, preperues, pertormance resuits, e1c | are mel Documented hindings resulting figm an insgection are incluged 1n the venification
repon

PERFORANCE TEST PPOCEDURES (Bl AND VERIFICATICON REPORTS (V) = Tests perfarmed 1o cemonstrate that functio~al Sesan 378 operationa!
Patasncrery are mer and (he repart of tne st results

261 Mecharacal Tests, 0.5, pump curves, valve siroking, 1634, temperature rise, calid:ation, environmental, etc

262 Etecrrcal Tests. ¢ 9. 10ad, ymputia, overicad, continuily, valiage, temaerature e, CaliSratian, saturanion, Igss, e1g.

PROTOTYPE TEST REPCRT (E & VI~ Rezon of 3 test which o 2erformed on @ £0723°4 0 1ypical example ol equipm™ent. materal or iem. 3rg 3 =31
required ar each wtem praoguted in Crder 1o suditantiate the accetadiisy of equal ems. This normaily mcivdes tests which may, or cauld B2 exdecic? 1o
“ewltn Camage 10 the vtem () tested
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EXPANSION TYPE CONCRETE ANCHORS

1.0 GENERAL

Bvery effor: shall be made to establish locations of exzbeds prior to place-
pent of concrete. The basic routes of Category 1 systeas (such as piping,
cable t ays, ducts and conduits) should be 12id out early in the design
stage to percit the use of echedded items along the routes of these systez'.
The embz2; are to be used to the maximunm practicable extent for attaching
structural support for items described in Section 2.0.

2.0 APPLICATICNS

- 3% | Drilled concrete expansion anchors may be used when other means of
providing ccnnections (such as by using embedded plates, shapes or
embedded anchors) are pmot practical due to requirements developed
after consrete has been placed or other compelling reasons. Other
disciplines should be requested to provide timely informatior on
embedzent requirecments and make every effort to utilize availatle
embeds and structural steel freming for support comnections.

Expansion anchors may be used for attaching the following itecs as
shown in Table 2.1. ASME Section III Classes I, II and III piping
and hanger critical shall be as shown on the Piping Class Suzmary
Sheet. The pipe whip restraints shall be as shown on desigrn drawings.

c-2

- — — W .- - —— JE————————— L Ve e



Application Cateoory Application

Pipe Supports Q See Note (1) Yes Yes Yes
and High Energy
Pipe Whip Restraints [Hanger Critical
for the Following and High Energy
Piping Classifica- Pipe Whip See Note (1) Yes Yes No
. lticns Restraints Non=Q o X
1) ASME Section 1Ii =
Classes 1,2,3 Other B - £
2) ANSI B31.1.0 . =
3) ANST B31.1 on-Q |
Supports for Q None Yes Yes Yes
lectrical Cable
rays and HaV _ .
bucts Non-Q None Yes Yes No
Limited to equip~ : :
upports for Q ment weighing less Yes Yes Yes
quipment L than 10 kips (2) b
Non=-Q None Yes Yes, Yo
ttachzent to Q and Non-Q See Note (3) Yes Yes Yes
(Filled) Concrete . = _ oy o )
Block Walls . ) &
uppurts for Limited fo total
Structural Q load of 10 kips Yes Yes Yes
, nd Miscellanecus
tal Items Such
s Platforms, gﬁ:;iizl
dders, Handrail
upp°§:; o:n ralls, l(design for | None Yes Yes No
iscellaneous :eis;i: y
lectrical and ',oadln,) Non-Q
Instrumentation Dby |
Itens : ’ !
on-Q except | oo . — il Wil S
oted Belaw ,
Applications Non. No No No L .
such as ligh:in% &
panels, junction |
* 22z, condult,
{nstrument
tubing and intery
comzunication \
equipment
(See Section 3.2
' - R - a i - G R—— e -
c-2
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(For ﬁedé;_;;§_§233—§§:3_15353??5__" S
ANCHOR MIN. TERSION (T) SHEAR (S) MIN.
EMBED-
DIAMETZR MENT f'c PSI(3) f'c PSI(3) SPLCING
IN ) @ (2) (2) (2) )
INCHE INCHES 3000 | 4000 |5000 or| 3000 | 4000 |S5C00 or| IKCEES
i 48 hicher higher {23
1/4 1-1/8 0.2¢ | 0.30 | 0.32 | 0.30 0.4 0.k ~4--3
3/5 k i ¥ ‘é
.| 1-5/8 0.5 0.5 0.6 0.8 1.0 1.1 b -] |-
/2 . , | &
2-1/4 1.0 1.2 1.4 1.3 1.5 T P RO R B L.
5/8 4 2.0 2.0 2.3 2,2 2.2 2.4 6 |££>>
.2-3/4 1.6 1.8 1.8 2.2 . 2.3 2.4 -
3/4 5 3.0 3.3 3.4 3.0 3.3 3.4 - |-7-1/2
3-1/4 2.4 2.7 2.7 1.0 3.3 3.4 = .
118 s/2 | 3.5 |40 |as a0 | a0 |as oo | £\
: 4 3.0 3.4 3.4 4.0 4.0 4.5
1 6 4.0 4.8 5.6 5.0 5.0 5.6 |+ 10
4-1/2 3.6 4.1 | 4.1 5.0 5.0 5.6

(1) From data letter ID-C-147B dated 1/27/76
and draft of design guide 2.xx dated
May 3, 1577

(2) Values based on manufacturer’s data

3.2

3.3

3.4

3.5

3.6

(3) Concrete strength in psi
(4) The mipizum gpacing and min. edee

distauce cay Be reduced 50% with =
equal reduction tn_allowable 1

LR ]

Expansion anchors shall be not less than 1/2-inch diaceter for all pipe
supports. 1/4=-inch and 3/8-inch diameter expansion bolts may be used
for attachument of conduits, instrumentation or similar installations.

A miniouz of two and a maximunm of eight expansion anchors shall be

used at eah attachment, except that one anchor may be used for connect-
ing conduit clamps or for similar {nstallations. Only 2/3 of allowable
design loads shall be used for anchors with single applicatiecn.

Use 507 of aliowable design load values when designing for seismic
loads for pipe supports and pipe whip restraints.,

When an anchor is subjected to th tersion aad shea: loads, the loads
may be combinad vectorially \/(S“ 4+ T¢), and use allowable load for
tension.

Amyit e
CRla-b -

Expansion anchors shall met be used in those areas where rebars
for structural reasons are in a congested patter, for example in bec=
eoffits, beam strips in slabs, columns, etc. However, 1l/4-inch diarmeted
bolts with ar e~hadront depth of 1-1/4-inch or smaller may be used in
coluzns and verticel faces of reinforced concrete bearms providad the
rebar cover is 1=1/2-inch or more. Those cases shall be revicwed by

project enginecring on d case by case basis.

— — ——— — - -
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3.8 Erparsion anchers shall not be used for attachu:n" to the
metal de,ck except as noted below:

a) VWhen there {s no other acceptable method of attachment
possible, expansion anchors can be used for connection
to the metal deck as approved by the project engineer/ zé;
contractor. The anchors shall be located as shown
below in Fi rure 1. (Use alternate Figure L, if
applicabdble.) : . |

O

ANDAIN AN -

Figure 1 Alternate Figure 1
bent in field to suit ¢ pack grout

steel deck .
i *dimension varies

For Q-listel anchors, the installstion of dry pack grout is Q-listed.

|
\
\
\
\
20 gage steel cut and Valley of deck filled with dry
\
|
|
|
|
|

" -5
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TAE 3.2

Allowable Design Loads (Kips)

(For HTLTI Drop-in Anchors Only)

-

Minimum * When HILTI
Center~ Drop-in Anchors
Tension(T) Shear(S) to- Minimsum Are Used
& psi (2) & psti (2) Center Edge for the Same
Anchor Minimum ) @ @) “1) ) (V) Spacing Distance C-to-C Spacing
Diameter Erbedment 3,000 4,000 5,000 - 3,000 4,000 5,000 . (Inches) (Inches) ~ Test . as Stud Anclors,
(Inches? {Inches) _ or Higher or Higher (1) (1) Load(Xips) Reduce Caonacity By:
174 1 0.4 0.45 0.5 0.35 0.35 0.5 3-3/4 ! 2 1.0 202
3/8 1-5/8 0.8 1.0 1.05 0.80 0.85 1.0 S 2-1/2 ‘2.0 202
1/2 2 . L05 1.35 1.70 1.20 1.25 1.6 . 6-1/4 3-1/4 2.5 202
5/8 2-5/8 3.3 1.90 2.00 2.10 2.45 2.6 8-1/2 4-1/4 4.0 Jozx
3/4 3-1/4 2.5 3.20 13.25 3.36 3.50 3.9 10 5 6.0 252

(1) Values b: ed on manufacturer's data.

(2) Concrete strength in psi

(3) Minizum spacing and sinimum edge distance may be rcdéccd 50X wich ‘an equal reduction in allowable load with prior

approval from project enginecering

(4) See section 2.2 of Specification C-30S.



3.0 DESIGM

3.1

(1) In this classification, expuasicn anchors can be used for all
piping supports where the load does not exceed 15 kips per hanger
except as noted below:

(a) Expansion anchors shall not be used for Class 1 piping over
2-1/2" 4in diazeter.

(b) Expansion anchcrs shall not be used for Class II piping over
8" in diazeter.

(e) Expansion anchors shall not ‘e used for pining systems and
anchor points as listed in Appendix D.

(2) Expansion anchors shall not be used for reciprocating
equipment.

(3) Exprnsion anchors shall not be used to attach Q items and
piping to block walls. Use of expansicn anchors on concrete
filled block walls shall be limited to supporting light loads
for non-Q electrical, mechanical, architectural or instrumentation
, applications.

Any deviation from the use of expansion anchors described above

mpst be approved by the Project Engineer/Contractor on a case I zéﬁ
by case basis. Any conflict between this specification and

hanger detail drawings shall be referred to the Project
Engineer/Contractor for resolution. | £§§

The following criteriz (Table 3.1 and 3.2) stould be used in the l Z@l

design:

JANe
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The following piping shall not be supported by expansion anchors:

1. Pressurizer Relief 4"-2ECD-5
§"-2ECD-€
6"~2ECD-7

14"=2ECD~5
4"-1ECD-5
6"-1ECD-6
6"-1£CD-7
14"-1ECD-5

2. Pressurizer Spray 2"=-2CCA-15~
)''-2CCA-15
4"-2CCA-15

2%"-1CCA-15—
k"-1CCA-15
4"-1CCA-15

3. Makeup and Purification 1%"-2HCC-35
1k"-2cCC-3
2%"-2CCB-12
2%"-2CCB-2
‘2%"'-2CCB-8
1%"-1KCC-35

( . 1%"-1CCB-3"
2%"~1CCB-12
2%"-1CCB-2
2%"-1CCB-8

4. Service Water
The first two supports on inlet and outlet of
auxiliary buildirg chillers on following lines:

6''=1HBC-304
6"-1H3C-305
6"-2HBC-304
6"-2HBC-305
6"-1E2C~307
6"-1H3C-308
6"-2HBC-307
. 6"-2KBC-308

3. Chilled Water *

The first two supports on inlet and cutlet of
chillers on following lines:

4"-1HEC-348
4"=-1115C-216
4"-1RDC-235
’ 4"-1HBC-218
2 4"-2HBC-233
4"=-2KDC-216"-
4"-2R3C-235
4"-2KBC-218




CONDITIONS

FOR
 LIMITATIONS ON
INSTALLING GROUTED ANCHOR BOLTS,
EXPANSION ANCHOR BOLTS, AMD/OR REINFORCING STEEL
IN
CONCRETE STRUCTURES

1.0 GENERAL CRITERIA

1.1

1.2

1.3
1.‘

1.5

This specification shall apply to the installation of all grouted
and or expansion anchors and reicforcing steel in Q-listed
structures. :

Reinforcing bars shall not be cut in the following structural
elements without project engineering or resident engineering
approval.

1.2.1 Containzent shell

1.2.2 Reinforcing steel in the near fa-e of steel lined surfaces
(1.e., spent fuel pool, sumps, ‘etc.)

1.2.3 Columns, beams pilasters or areas of congested reinforcing
(main bars less than 6" apart)

1.2.4 Bundled bars (not including replacexzent steel) and #14 and
#18 bars

Pachemeter, ferrometer or equal rebar locater shall be used to

facilitate location of rebar prior to drilling holes in the concrete.

Relocation of anchor plates shall be as allowad by applicable
discipline specification.

When an expansion anchor hole is abandoned the new hole can be
drilled at a minimum distance of two (2) times the diameter of the
hole provided the abandoned hole is rep2ired in accordance with
Section 17 of Specification 7220-C-231 prior to applizaticn =% "sad
on the anchor. Installation of anchor does not constitute loading
the anchor. All abandeacd holes shall be reraired priecr to
application of load.

E-1
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. ng spray system between the spray nozzles
and the steazm lines to the auxiliary feed pump turbine.




3.0

In the event it 1s necescary to cut reinforcing bars in a slad or wall cr

unless otherwise noted on tle drawings, the reinforcing cutting allowance
without prior project enginesring approval shall meet the following
criteria:

2.1

One bar may be cut each way each face. The minimuz radial distance
to the next cut bar on the same face in the sare direction shall be
five (5) feet.

2.2 In 11§L“ZE'§IZ:can'E.1 abov§;hivo bars m2y be cut each way, each face:
.provided the minimum radial distance to the next cut bar on the saze
face in the same direction shall be ten (10) feet. PR

2.3 Not more than two (2) bars shall be cut eacﬁ way each face per
anchor plate location. .

2.4 Multicutting of the same rebar may be counted as one cut. o

2.5 Cutting of deformation does not constitute a cut bar. A bar shall be
considered a cut bar of the chord distance along the cut is greater
than 1/2 the diameter of the bar.

BAR SIZE CHORD DISTANCE ALONG TEE CUT (a)
A 1/4"
#s 5/16"
#s 3/8"
87 7/16"
'8 1,2"
#s 9/16"
f10 : 5/8"
#11 11/16"
#14 7/8"
#18 9/8"

2.6 1In the event the foregoing requirements are to be exceeded, prior
approval of Project Engineering or the Resident Engineer is
required.

DOCUMENTATION

All reinforcing cuts in accordance with Sectien 2.0 shall be recorded and
transoitted to project engineering for review within 30 days after the
bar is cut. The following inforzation shall be supplied:

b.

Building
Reom and wall or slab identification

Delcted.

Near or far face

——— — —— - ——

. ———— - —— " — - — -



8- Location of cut with respect to elevation and column lines.

In the event the review shows any design deficiency, modification shall
be carried out in the affected area as directed by project engineering.







Bl Castleberry

Job 7220 Midland Project
sweet pilti Expansion Type Concret

Torque verification Tests
BCBE-BY5 o

Copes

0
D. T. Bailey (SFH0)

Al

In accordance with specifica
tests on Hilti "kwik Bolts" to determine

for the different concrete strengths used on the Midlan

The tests were conducted in the following manner:

1. Three (3) each of the following size anchor bolts; one-half
inch (1/2"), five-eighths inch (5/8"), three-quarter inch
(3/4"), and one inch (1"), vere installed in a three thousand

pound (3700 Lb) concrete mix to the ninimum erbedrent required
by specification 7220-C-305, Table 4.1,

2. A plate was set over the bolt and the washer and nut vere screvec
onto the bolt finger tight. The nut was then torqued to the
minimum value shown in specification 7220-C-305, Table 4.1. The

nurber of turns of the nut required to reach the *orque value
was counted.

3. A machine (see sketch attached) was placed over each bolt and
the test load prescribed by specification 7220-C-305, Table 4,1
was applied and held for two (2) minutes. If, after two (2)

minutes, the washer could not be moved, the torgue value vias

. considered to be satisfactory for 2 mininum value. If the washer

could be moved, the nut was torqued to a higher value determined
by the slippage on the bolt, For example, if the bolt slipped
before the test load was fully applied, the torque value vias
raised twenty (20) foot pounds. If the bolt slipped during the
two (2) minute holding period, the torque value was raised ten
(10) foot pounds. At all times the nurber of turns applied to
each nut was noted. 1f the bolt ran out of thread, a new set
of three (3) bolts of the size being tested were installcd and
the tests contirued until a1l three (3) bolts hela at the sene
torque value.

4. After the mininum torquc value wvar determined, the one=half inch

(1/2"), five-cighths inch (5/e"), end three-quarter inch (374"}
_bolts were ihen given an additicnd? test to determine their

absolute load at that torque value., 1f the absolute load was at

-—
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this was considerad to be proof of “the minimum torque value.

The one inch (1") bolts were not given this absolute test be-
; " cause the test apparatus could not measure a load greater tho-
» 80283 KIPS.

5. The bolts that were used to produce satisfactory minimum torque
values were then retorqued to a higher value and retested to
prove they would not slip when the test loads were again 7nplied.
The higher torque value was determined by: 1) Ihat the field
considered to be a satisfactory working spread between minimun
and maximum torque values, and 2) The highest value the Hilti - .
representatives would allow on the bolts due to their safety i il

factors. : =
6. The mininum and maximum torque values arrived at for fhé_3dbq.
pound concrete mix were as follows: % F

1/2" bolt = 25 foot pounds to 45 foot pounds -
5/8" bolt = 120 foot pounds to 150 foot pounds
3/4" bolt = 220 foot pounds to 250 foot pounds

1* bolt = 425 foot pounds to 475 faot pounds

7. Proof tests were then conducted in the 4000 pound and. 5000 pound
concrete strengths to verify the torque values were acceptable in
the higher strength concretes, Some adjustments were made to the
nininum torque values to make them satisfactory in the higher
strength concrete. The maximum values were also adjusted to keep
the same spread between the minimum and maximum torque values.

The new values were slightly higher but were not retested in the
3000 pound mix since the torque values were considered to be mini-
mum when arrived at in that test. it '

The final values are as follows:

1/2" bolt = 35 foot pounds te 55 foot pounds
5/8" bolt = 130 foot pounds to 160 foot pounds
3/4" bolt = 240 foot pounds to 270 foot pounis

1" bolt = 425 foot pounds to 475 foot pounds

Durir.) the proof tests fo~ the torque range to Le used for the installation of
the Hilti "Kwik Bolts", the nurber of turns on the nut required to cbtain the
minimun torque value becare a significant item. If the minimm torque was
obtained before a certain number of turns of tne nut were maie, the chances

of the belt slipping was about 30%. If more turns vere required to cbtain the
‘mininum torque value, no slip occurred. Basecd upon observations mad2 during
the testing, it became ap; :rent that even though the minirum torque valucs
were reachied with less turns, torquing of the bolts should continue until at
least 2 corplete turns of the nuts have been madc on the one-half (1/2%) inch
and five-cighths inch (5/8") bolts and at least 3 ccoplete turns of the nuts
have been made on the three. quarter inch \3/4") and onc inch (1") bolts.




securely at the maxirum torque value.

The above tests were conducted by Bechtel craftsmen at the Midland Project
Job 7220 under direction of Bechtel field enginecring. The initial tests
in the 3720 pound concrcte were witnessed by R. K. Curket, F, Studer,

6. McKindles, and P, lalarkey of Hilti, Inc, The initial test in the

30090 pound concrete was conducted on Ju1y 28 and July 29, 1976, and the
verification tests in the 4000 pound and 5000 pound concrete were conducted
on July 30, 1976.

Ar FCR to specification 7220-C-305 will be submitted to change Tab]e 4.1 to
.reerct the results of the ahove tests.

If you have any questions on the above subject, please contact Ron hendr1c~s

at the Midland Jobsite.
A ; v
A o —
z/L/ J. F. Newgen
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